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S → S1S10 (100 %)
S1 → G2 (100 %)
S2 → G3 (100 %)
S3 → P4 (100 %)
S4 → P5 (100 %)
S5 → P6 (100 %)
S6 → G7 (100 %)
S7 → G8 (100 %)
S8 → G9 (100 %)
S9 → ε (100 %)
S10 → D11 (100 %)
S11 → P12 (100 %)
S12 → P13 (100 %)
S13 → P14 (100 %)
S14 → G15 (100 %)
S15 → G16 (100 %)
S16 → G17 (100 %)
S17 → ε (100 %)
G2 → AW2 (100 %)
G3 → CW3 (33 %)
| GW3 (67 %)
P4 → CW4G (100 %)
P5 → GW4C (67 %)
| CW4G (33 %)
P6 → AW5T (100 %)
G7 → AW7 (33 %)
| GW7 (67 %)
G8 → TW8 (100 %)
G9 → CW9 (33 %)
| GW9 (33 %)
| TW9 (33 %)
D11 → W11C (100 %)
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S1 = {xp ← n, xi ← n, xc ← n, xpc ← b, xto ← r, xe ← j}
S2 = {xp ← n, xi ← n, xc ← n, xpc ← b, xto ← r, xe ← r}
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 ∀vi ∈ Di, vi ∈ ci ﬂ
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45  )+Rﬀ 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∀c ∈ C, xi ∈ var(c)⇒(∃a ∈ `(var(c) \ {xi}), a ∪ {(xi ← bii)} ∈ c)∧
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∀xj ∈ V (xi),∀vi ∈ Di,∃vj ∈ Dj , cij(vi, vj) = 0
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R← R ∪ {xi} 
S ← S ∪ {xi}  
drapeau← drapeau ∨ 	 B4ﬀ 0








































xj ← maxxk∈R xk 



















R← R ∪ {xi} 
S ← S ∪ {xi} 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drapeau← drapeau ∨ 	 B4ﬀ 0




































































xi ← minxk∈P xk 













xj ∈ V +(xi)  ﬁ+
P ← P ∪ {xj} 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drapeau← drapeau ∨ 	 B4ﬀ 0















































P ← (⋃xi∈S V +(xi)) ∪ S 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 prec(+∞) = succ(+∞) = +∞

 −∞ ≺ +∞

 ∀xi ∈ X , prec(bii) = −∞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 ∀c ∈ C, x ∈ var(c)⇒ (∃(a, a′) ∈ `2(var(c)\{x}), c(a∪{(x ← bi)}) = c(a′∪{(x←














































































 ∀xj ∈ V (xi),∃(vj , v′j) ∈ I2(xj), cij(bii, vj) = cij(bsi, v′j) = 0
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∆(xi, xj , bii)← ∆(xi, xj , bii)⊕min 
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 ∀xi ∈ X ,∆(xi, bii) =
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xi ∈ X  ﬁ+
∆(xi)← 0 
∆(xi, bii)← 0 
∆(xi, bsi)← 0 
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xi ∈ X , xj ∈ V (xi)6  	 	
min← minvi∈Ii
vj∈Ij













∆(xi, bii)← ∆(xi, bii)	∆(xi, xj , bii) 
∆(xi, bsi)← ∆(xi, bsi)	∆(xi, xj , bsi) 
∆(xi, bij)← ∆(xi, bij)	∆(xj, xi, bij) 
∆(xi, bsj)← ∆(xi, bsj)	∆(xj , xi, bsj) 
∆(xi, xj , bii)← 0 
∆(xi, xj , bsi)← 0 
∆(xj , xi, bij)← 0 
∆(xj , xi, bsj)← 0 
∆(xi)← 0 
∆(xj)← 0 






























































































xi ∈ X  ﬁ+
∆(xi)← 0 
∆(xi, bii)← 0 
∆(xi, bsi)← 0 
ﬂ*ﬁ (*+
xj ∈ V (xi)  ﬁ+
∆(xi, xj , bii)← 0 
∆(xi, xj , bsi)← 0 






(Q 6= ∅)  ﬁ+ 
xj ← ./ B< 3B0(Q) 
drapeau← <A. 
ﬂ*ﬁ (*+
xi ∈ V (xj)  ﬁ+ 	
drapeau← drapeau ∨ 	 B4
 0











Q← Q ∪ {xi} 
#  






















drapeau← drapeau ∨ 	 B4
 0











Q← Q ∪ {xj} 
#  






















drapeau← drapeau ∨ 	 B4
 0



















Q← Q ∪ {xi} 
#  










































































 % O(ed3 +min{>, nd} × n)  O(e)     










   
    	  
 	 	     	 		
  	
    	      	  	
	 
	 	
     
 
	 	   	   	
 
 



























 	    













  	  





 ∀xi ∈ X ,∀xj ∈ V (xi),∀vi ∈ Ii,∀vj ∈ Ij,∆(xi, xj) ≤ cij(vi, vj)

 ∀xi ∈ X ,∀xj ∈ V (xi),∆(xi, xj , bii) ≤ cij(bii, bij) 	 ∆(xi, xj) ∧ ∆(xi, xj , bii) ≤
cij(bii, bsj)	∆(xi, xj) 
 ∀xi ∈ X ,∀xj ∈ V (xi),
∆(xi, xj , bii) ≤ min


cij(bii, bij)	 (∆(xi, xj)⊕∆(xj , xi, bij)),
min
vj∈I˚j
{cij(bii, vj)} 	∆(xi, xj),
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 ∀(vi, vj) ∈ Di ×Dj , cij(vi, vj) ∈ {e1, e2}, e1 < e2 































 ∀(vi, vj) ∈ Di ×Dj , cij(vi, vj) ∈ {e1, e2}, e1 < e2 
 ∀vi ∈ Di, |{vj ∈ Dj , cij(vi, vj) = e2}| ≤ 1
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